A mutation in ADIPOR1 causes nonsyndromic autosomal dominant retinitis pigmentosa.
Retinitis pigmentosa (RP) is a clinically and genetically heterogeneous disorder characterized by night blindness, visual field constriction, and severely reduced visual acuity. Despite a number of genes being implicated in RP pathogenesis, the genetic etiology of the disease remains unknown in many patients. In this study, our aim was to identify the disease-causing mutation of a large Chinese family with autosomal dominant RP (adRP). Targeted exon capture sequencing was initially performed to screen mutations in known disease-causing genes, followed by exome sequencing. In doing so, a heterozygous mutation in ADIPOR1 (c.929A > G) that results in an amino acid substitution (p.Y310C) was identified to co-segregate with the disease phenotype in this family. Adipor1 is wildly expressed throughout the body, but appears to be enriched in the photoreceptor inner and outer segments. The p.Y310C mutation, predicted to affect the structure and function of the protein, was confirmed to affect protein folding and its subcellular localization in vitro. In addition, knockdown of adipor1 expression in a zebrafish model with morpholino (MO) preferentially reduced the number of rod photoreceptors, with no effect on the number of cones, a phenotype that is characteristic of RP. Furthermore, the knockdown phenotype was partially rescued by injecting wild-type, but not mutant, human ADIPOR1 mRNA. We conclude that ADIPOR1 is a novel adRP-causing gene and plays an important role in rod development and maintenance.